As Finnish university admissions are reformed, more information is needed on the relationship between performance in prior education and later academic achievement. Transition to university is a critical period, and low performance in prior education is associated with challenges in later study. In the present study, law students' (n = 426) performance in the National Matriculation Examination was investigated in relation to later academic achievement at university. Quantitative methods were used. Findings showed that prior performance was not only associated with study success but also with study progress. The results also showed that law students who had grades in the advanced mathematics course were faster and more successful at university. This work contributes to the existing knowledge of university admissions ahead of the Finnish reform by providing new insights into prior performance and how it is related to academic achievement at university.
Introduction
The highly selective Finnish university admissions systems are currently based on entrance examinations, which mainly test whether an applicant possesses sufficient discipline-specific content knowledge and skills to undertake university studies. At present, there is little emphasis on prior performance, like the National Matriculation Examination, which is based on the curriculum of the Finnish upper secondary school. However, university admissions are being reformed and there are plans to increase the weight of the Matriculation Examination in admission to all Finnish universities. In 2020, half of the students will be admitted according to their Matriculation Examination grades [1] .
In order to provide universities with tools to support beginning students' academic achievement, i.e., study progress and study success, we need more information on university admissions, students' prior performance, and their connection to academic achievement. The present study focuses on students in the competitive law programme. We explore the topic by utilising registry data that include university study records and grades from the Matriculation Examination. This study examines how prior performance in the Matriculation Examination is related to students' later academic achievement in the law programme after the first three study years. Studies concerning student admissions have been scarce in the Finnish higher education context. Thus, the present study is expected to not only give new insights into academic achievement, but also to provide new information for developing Finnish university admissions and to identify future research directions.
Transition to Higher Education
Transition from upper secondary school to university is a critical period for students' forthcoming academic success [2, 3] . Previous research has shown that first year students have the highest risk of dropping out [4] . The reasons behind this are not only academic, but because of unclear goals (i.e., students do not really know why they are attending university) or environmental and cultural mismatches with studying at a university and studying at an upper secondary school [2] [3] [4] [5] . Thus, it is not a surprise that this topic has been an international research interest for a long time.
While transitions to higher education can be studied from a range of perspectives, the major interest has been on explaining why the transitions succeed or fail [6] , and how students' first year experiences influence their study paths during their time at university and the quality of their learning outcomes [2, 4] . It has been suggested that students' challenges in learning during the first study year do not only affect the quality of learning outcomes, but may also cause significant delays in study progress and even lead to students dropping out [2] [3] [4] . Previous research has also found that students' academic background plays a significant role in their learning outcomes [7] . First-year students who start their studies with a good foundation for learning and are academically engaged are more likely to complete their studies than their peers without these attributes [2, 4] . Students with relatively low achievement during upper secondary school seem to have more difficulty in adjusting to university [4] . Recent longitudinal research has found that law students with problems in the first study year, especially in terms of the progress of studies, have delayed graduation [3] .
What is Academic Achievement?
There is no agreement on a definition for what constitutes academic achievement [8] . Traditionally, in international research on higher education, university grade point average (GPA) has been used as the measure of academic achievement [9] . However, grades have found to be an unreliable measure of learning outcomes, due to problems in the alignment of assessment [10] . This raises a question about whether GPA alone should be used as a measure of academic achievement. Another way to measure academic achievement is study progress, i.e., how many study credits a student gains during a period or how many exams a student passes [11, 12] . In a recent study, study progress was used as the measure of academic achievement on the assumption that for a student, finishing a course is a more important goal than a grade [12] . However, it has recently been shown that a wide variety of individual and contextual factors, e.g., lack of self-regulatory skills, requirements of the degree programme, and one's family life, influence study progress during university studies [13] . Thus, the effects of a single factor can be small. Furthermore, while GPA, study credits, and passed exams are clear-cut measures, academic achievement can be defined in many ways, depending on the perspective used, whether it is the students', teachers', or universities' viewpoint. For example, from the viewpoint of students, qualifications and graduation can be important. However, at the same time, a university's priorities can be defined by the factors that are crucial for its financing [12] , such as the number of degrees awarded, the number of students, or the quality of research outcomes. In addition, teachers may emphasise a variety of cognitive and non-cognitive factors as a measure for academic achievement, such as critical analysis skills, ethical values, personal growth, and more [8] . In the Finnish higher education context, both a grade and number of study credits (ECTS) are registered for each course, and earlier in the Finnish higher education research, it was concluded that both measures are relevant components of academic achievement [3, 14] . Therefore, in the present study, we focus on study progress (study credits) and study success (GPA) as measures of academic achievement at university, utilising registry data. We assume that using both measures can give us an overall picture of students' academic achievement.
Prior Grades as a Predictor of Later Academic Achievement at University
Traditionally, various prior performance measures have also been used as predictors of academic achievement at university. For instance, the secondary school or high school GPA, SAT scores (USA), and A level points (GB) have been used as predictors [9] . In Finland, students complete the National Matriculation Examination at the end of the upper secondary school. The purpose of the Matriculation Examination is to determine whether students have acquired the knowledge and skills required by the curriculum for upper secondary school. For a more detailed description of the Matriculation Examination, see the Context of the Study section. In addition, universities arrange entrance examinations to select their students. However, in the Finnish educational context, there is no strong testing or comparison culture. Thus, it is not surprising that the National Matriculation Examination and entrance examination performance have rarely been used as predictors of academic achievement [14] [15] [16] .
A recent meta-analysis found that the strongest predictors of university GPA are motivational factors of performance self-efficacy and self-assigned grade goals and the prior performance variables of high school GPA and standardised college test ACT [9] . The relationship between prior performance and academic achievement at university has also been studied on other levels. For instance, significant relationships have been found between secondary school performance and the grades in an individual university course [17] . In addition, secondary school grades were found to be related to the number of exams passed at university [11] . It has been suggested that the predictive power of the secondary school GPA is due to the diversity of subjects and assessing teachers associated with the GPA measure [18] . However, the predictive power of individual subjects has also been investigated. In a study on science students' achievement, secondary school mathematics grade was found to be the most significant predictor of the study credits [12] . Previous research has shown contradictory associations between the Finnish Matriculation Examination performance and study progress and study success. The Matriculation Examination grades predict medical students' grades in basic and advanced studies but not their study progress [14, 15] . On the contrary, the Matriculation Examination grades of students in social sciences and humanities did not predict study success [16] . The contradiction could be explained by disciplinary differences in the predictive power of the Matriculation Examination performance, which a recent report has suggested to exist in the Finnish higher education context [19, 20] . These contradictory results thus call for a more thorough examination of the relationship between performance in the Matriculation Examination and later academic achievement.
Overall, trying to predict academic achievement at university based on one factor is problematic. First year studies require quite different skills from the later years at university [21] and different phases may have different predictors [15] . Some findings show that while secondary school performance predicts later academic achievement at university, the predictive power decreases as studies advance [22] . In the present study, we address this issue by including study records from the first three years of university study and including variables for both study progress and study success. As educational systems differ between countries, international research cannot necessarily be generalised in the Finnish context. However, as the Matriculation Examination is to receive increased weight in future university admissions [1], there is a need for a study that focuses on the Matriculation Examination performance in relation to academic achievement at university.
Aim of the Study
In the present study, we investigate one of the more popular disciplines in Finnish higher education. In particular, we explore law students' academic achievement, utilising registry data. We are interested in finding out whether academic achievement at university, i.e., study progress and study success, can be associated with a student's performance in prior education. Students' prior performance is explored by students' performance in the Matriculation Examination. In addition, the present study is expected to provide new important information for the development of university admissions in Finland.
Our research questions are as follows:
1.
How are prior performance in the Matriculation Examination and later academic achievement in university related to each other for law students?
2.
What groups can be detected within law students based on their Matriculation Examination performance? 3.
What differences in academic achievement can be found between the groups?
Based on earlier research in the Finnish higher education context, it seems that a significant positive relationship should be found between students prior performance and study success, but not study progress [14] . However, because recent reports have suggested disciplinary differences [19] , our findings on law students might be different from the earlier findings on medical students [14, 15] .
Materials and Methods

Context of the Study
The study was conducted at a large research-intensive university in Finland. Students are admitted according to discipline-specific entrance examinations and National Matriculation Examination grades. University studies are funded by the state, and according to the Bologna regulations, the estimated time for completing is five years.
The Finnish National Matriculation Examination
By the end of upper secondary school, Finnish students take the National Matriculation Examination. While the Matriculation Examination is a national examination, students can choose from a large selection of subjects. The Matriculation Examination includes a minimum of four tests, but most students take additional tests. The only compulsory test is for Finnish (the test for Native Language can also be Swedish or Sami, but in the present study all students were Finnish-speaking). In addition, students can choose from mathematics (advanced or basic course), Swedish, the second national language (advanced or intermediate course), foreign languages (advanced or basic course), humanities, and natural sciences. Foreign languages include a variety of languages, the advanced course in English being the most popular amongst them. Humanities and natural sciences include 11 subjects to choose from: biology, chemistry, ethics, geography, health education, history, philosophy, physics, psychology, religion, and social studies. Tests are graded on a six-point scale. The assessment system is such that grades are comparable between examination periods. Only individual tests are graded, no general grades have been awarded since 1996.
University Admissions in Finland
In Finnish university admissions, universities have traditionally had freedom to admit their students according to their preferred means. Entrance examinations have been emphasised in most disciplines. Entrance examinations test knowledge in discipline-specific content. The Matriculation Examination grades have been given less weight in most disciplines. Most commonly, half of the students are admitted according to their entrance examinations scores alone. The rest are granted additional scores for four or five of their Matriculation Examination grades on top of their entrance examination scores. Finnish university admissions are highly selective. Approximately 27% of the applicants are admitted, but in some disciplines, less than 3% are admitted [23] . Due to the selectivity, university students are a more homogenous group in their prior academic performance than in countries with less-selective admissions.
In future, the Matriculation Examination will have more weight in the admissions, and half of the students will be admitted based only on their Matriculation Examination grades [1]. Scoring tables for Matriculation Examination grades have been created (see example in Appendix A), weighting individual subjects by their respective workload in the upper secondary school curriculum. Furthermore, degree programmes can set a threshold, requiring applicants to have a grade in a subject relevant to their studies. For instance, a student applying to a biology programme would need a grade in biology. In the law programme, no threshold has been set so far. The present study provides information about the need for a threshold in the law programme. The methods used in the present study were exploratory, utilising different elements of the planned admissions tool, namely, the scoring table and the threshold.
Students in the Faculty of Law
Each year, approximately 10% of applicants are admitted to the faculty and 250 new law students begin their studies at the university. The target duration of law studies is five years: three years for the bachelor's degree (180 ECTS) and an additional two years for the master's degree (120 ECTS). The bachelor's degree has limited relevance for the labour market, and thus, the goal of nearly all students is to graduate with a master's degree. The majority of Finnish law students (90%) graduate as Masters of Law and their dropout rate is among the lowest of all degree programmes [24] .
In the Faculty of Law admissions in 2013 and 2014, there were two quotas for students. Half of the law students were admitted according to a so-called total score: the sum of their entrance examination scores and scores based on their Matriculation Examination grades. Matriculation Examination grades form approximately a third of the total score. Furthermore, the other 50% of the students were admitted based on their entrance examination score alone.
Participants and Data Collection
The data for the present study were collected as part of the National Project for Student Admissions Reform. Overall data included all first-year students in three disciplines enrolled in at beginning of academic years 2013 and 2014 (N = 702). In the present study, we focused on Finnish-speaking students in the Faculty of Law (n = 441). Thirteen students with no Matriculation Examination grades in the records were excluded. While these students were individuals with a background in a vocational school or in an international upper secondary school, detailed information about their backgrounds was not available. Furthermore, two students who dropped out were removed. The final analysis data for the present study included 426 law students. The mean age of the participants was 21.90 years (SD = 3.40; min/max 18/42 years) when they first enrolled. Of the participants, 290 (68%) were female and 136 (32%) were male.
The data were collected at two time points. First, the data for the Matriculation Examination grades were collected when the student applied for entry to university. Second, the data for students' university grades and study credits (ECTS) were collected three years after the student first enrolled. The data were obtained from the university administration.
Measures
Academic Achievement
Academic achievement was considered a two-dimensional construct, and both study progress and study success were measured. Study progress was measured by the number of study credits (ECTS) per academic year during the first three years. First, the sum of the study credits for three years was calculated. Second, students with a year of absence were considered. They were compared with students without absences in their Matriculation Examination grades and academic achievement at university during the years of presence. As no significant differences were found, students with a year of absence were included in the data. To include them, average credits per academic year were calculated. For the students with no absences, the sum of study credits was divided by three. For the students with a year of absence, sum of credits was divided by two. Study success was measured by a student's GPA during the first three years. GPA was based on the grades obtained in the courses students took. Most courses were graded on a numeric five-point scale, 5 being the highest grade and 1 the lowest grade. Some courses were graded on a pass/fail basis. In calculating the GPA, courses with a pass/fail grading were excluded. Most of the introductory courses in the law studies were graded on a pass/fail basis, which provided challenges in investigating study success. It follows that no longitudinal research on the development of grades during the first study years could be conducted. Therefore, in the present study, a cumulative GPA of the first three years was used.
Prior Performance
Prior performance was measured by the Matriculation Examination test grades and subject choices. The Matriculation Examination tests are graded on a six-point scale using Latin phrases, laudatur being the highest grade and approbatur being the lowest grade. For the purposes of statistical analysis, grades were recoded into numeric grades. The highest grade (laudatur) was recoded as 6 and the lowest grade (approbatur) was recoded as 1.
There were 31 subjects in the present data, but in some of them, only one or two students had a grade. In order to maintain reasonable group sizes in statistical analyses, subjects for which at least 15% of students had a grade were selected for further analysis. These selected subjects were English (advanced course), Finnish, history, mathematics (advanced course), mathematics (basic course), psychology, social studies, Swedish (advanced course), and Swedish (intermediate course).
In order to be able to assess the overall performance in the Matriculation Examination, a Diploma Score for each student was calculated. The Diploma Score was calculated from the scoring table that the Faculty of Law plans to use in their admission procedures in the future. The Diploma Score was based on five Matriculation Examination grades, as follows: Finnish, and four other subjects that bring the student the best score in the scoring table (see the scoring table in Appendix A). As an alternative way to assess overall performance, each student's average grade in the Matriculation Examination tests was used. The findings were in line with the analyses in which the Diploma Score was used. We chose to report our findings on the Diploma Score as it is of interest from the viewpoint of the ongoing reform in Finnish university admissions.
Analyses
All analyses were conducted using SPSS 24 software. To find out how prior performance in the Matriculation Examination and later academic achievement at university are related to each other, we conducted a Pearson correlation analysis. In addition to the academic achievement variables (study progress and study success), grades for the selected subjects and the Diploma Score were included in the analysis.
As it has been suggested that different analysis methods should be utilised in order to avoid overrunning variation in the data [25, 26] , our next phase of analysis was to investigate what groups, if any, could be detected within the law students based on their Matriculation Examination performance. First, students' subject choices in the Matriculation Examination were analysed. We identified students with any grade and students with no grade in the selected subjects, simulating an admission threshold. In addition, students' course choices (advanced, intermediate, or basic course) were considered when applicable. Second, students were divided into groups according to their overall performance in the Matriculation Examination using the Diploma Score, simulating usage of the scoring table. Students were categorized in low-, mid-, and high-performance groups using standard deviation, so that cut points were half a standard deviation below the mean and half a standard deviation above the mean.
Finally, in order to discover what differences can be found between the detected groups in terms of academic achievement at university, we conducted a series of MANOVAs. We compared the groups in students' academic achievement (study progress and study success). Furthermore, univariate post hoc tests (Tukey or Dunnett's T3) were conducted if the MANOVA showed significant differences. In addition, gender effects were investigated but no significant differences between genders were found.
Results
Students' Prior Performance in the Matriculation Examination, Academic Achievement and Their Relationship
The Pearson correlation analysis showed that law students' Diploma Score and grades in all of the selected subjects had significant positive correlations with study success, with the exception of the basic course in mathematics. Furthermore, the Diploma Score and the grades in history, the advanced course of mathematics, and the intermediate course of Swedish had significant positive correlations with study progress (see Table 1 ). Effect sizes in all detected correlations were small or medium at best. 
Groups within the Law Students Based on Their Matriculation Examination Performance
As noted above, students were divided into groups according to two methods. First, we analysed students' subject choices in the Matriculation Examination and variation was found in most of the selected subjects (see Table 2 ). Thus, we formed groups based on subject choices. Regarding history, psychology, and social studies, students could be divided into two groups: students with any grade and students with no grade in the respective subject. In mathematics, students could be divided into three groups: students with any grade in the advanced course of mathematics, students with any grade in the basic course of Mathematics, and students with no grade in mathematics. In Swedish, students could be divided into three groups: students with any grade in the advanced course of Swedish, students with any grade in the intermediate course of Swedish, and students with no grade in Swedish. Regarding English, no groups were formed, as only eight of the 426 students had no grade in the advance course. Also, regarding Finnish, no groups were formed, as all 426 students had a grade, Finnish being a compulsory test in the Matriculation Examination. Second, we analysed students' overall success in the Matriculation Examination and variation was found. Thus, we divided students into three groups according to their Diploma Score (M = 103.95; SD = 22.61) using standard deviation. Students in the low Diploma Score group had a score that was half a standard deviation below the mean (92.65) or lower. Students in the high Diploma Score group had a score that was half a standard deviation above the mean (115.26) or higher. Students in the mid Diploma Score group were in between these groups in their Diploma Score. The groups are presented in Table 3 . 
Differences in Academic Achievement between the Detected Groups
In order to find out whether differences could be found in academic achievement at university between the detected groups, a series of MANOVAs were conducted. First, we investigated the groups based on students' subject choices. In history, there were no differences in academic achievement between the students with any grade and the students with no grade in history, Wilks' Λ = 1.00, F(2, 423) = 0.615, p = 0.541. In psychology, there were no differences in academic achievement between the students with any grade and the students with no grade in psychology, Wilks' Λ = 1.00, F(2, 423) = 0.432, p = 0.650. In social studies, there were no differences in academic achievement between the students with any grade and no grade in social studies, Wilks' Λ = 0.99, F(2, 423) = 2.60, p = 0.075.
In mathematics, significant differences were found in academic achievement between students with any grade in the advanced course of mathematics, basic course of mathematics, and no grade in mathematics, Wilks' Λ = 0.95, F(4, 844) = 5.30, p < 0.001, η 2 = 0.02. Both study progress, F(2, 423) = 4.39, p = 0.013, η 2 = 0.02, and study success, F(2, 423) = 9.06, p < 0.001, η 2 = 0.04, showed significant effects, yet the effect sizes were small. A further Tukey post hoc test showed that students with any grade in the advanced course of mathematics progressed faster in their studies than students with no grade in mathematics (p = 0.009). Furthermore, students with any grade in the advanced course of mathematics were more successful in their studies than students with no grade in mathematics (p < 0.001) and any grade in the basic course of mathematics (p = 0.010). Academic achievement in the different mathematics course choice groups are presented in Table 4 . Table 4 . Study progress and study success in different mathematics course choices. In Swedish, there were no differences in academic achievement between students with any grade in the advanced course of Swedish, intermediate course of Swedish, and or no grade in Swedish, Wilks' Λ = 0.99, F(4, 844) = 1.51, p = 0.197.
Mathematics Course Choice
Secondly, we investigated groups that were based on students' overall performance in the Matriculation Examination, namely Diploma Score groups ( Table 5 ). We found that students in different Diploma Score groups were different in their academic achievement, Wilk's Λ = 0.97, F(4, 844) = 15.01, p < 0.001, η 2 = 0.07. Both study progress, F(2, 423) = 7.34, p = 0.001, η 2 = 0.03, and study success, F(2, 423) = 30.72, p < 0.001, η 2 = 0.13, showed significant effects, yet the effect sizes were small and medium. A Dunnett's T3 post hoc test showed that students in the high Diploma Score group were progressing faster in their studies than the students in the low Diploma Score group (p = 0.002) and the students in the mid Diploma Score group (p = 0.039). Furthermore, a Tukey post hoc test showed that students in the high Diploma Score group were more successful in their studies than students in the low Diploma Score group (p < 0.001) and students in the mid Diploma Score group (p < 0.001). In addition, students in the mid Diploma Score group were more successful in their studies than the students in the low Diploma Score group (p = 0.028). 
Discussion
In the present study, we found that law students' study progress and study success were related to their prior performance, particularly the overall performance in the Matriculation Examination. The findings are in line with earlier international research on associations between secondary school grades and later achievement at university [9] . Individual subjects, however, showed divergent connections, and only the grade in the advanced mathematics course was highlighted. Effect sizes in the detected findings were mostly small and this suggests that there are many factors other than prior performance that are significant in association with academic achievement.
Based on previous research findings, we assumed that we would find relationships between prior performance and study success, but not study progress. This was only partially the case. We found that the relationships were stronger between Matriculation Examination grades and study success than study progress. However, a few subjects also had significant correlations with the study progress, namely history, the mathematics advanced course, and the intermediate Swedish course. In addition, the Diploma Score, a measure for the overall performance in the Matriculation Examination, was related to both study progress and study success.
The results indicate that there was variation in students' Matriculation Examination grades and subject choices. Thus, we were able to detect different subject choice groups and different performance level groups. Comparing the groups, we found that Matriculation Examination subject choices were not related to later academic achievement, except for the advanced mathematics course. Students with a grade in this course progressed faster and were more successful than students with no grade in mathematics. Furthermore, overall performance in the Matriculation Examination distinguished students in their academic achievement. Students with strong overall performance in prior education progressed faster and were more successful in university than students with weak overall performance in prior education.
Findings on the overall performance and the advanced course of mathematics contradicted our assumption that study progress would not be related to prior performance. While earlier studies on medical students [14, 15] found no relationship between prior performance and study progress, there are many possible explanations for this contradiction. For instance, it has been suggested elsewhere that there might be some disciplinary differences [19, 20] . In addition, circumstances and the overall situation of a university student have changed over the years. For instance, while a student can still determine their own study pace, there is slightly more pressure on students to progress faster in the Finnish higher education context. Furthermore, while differences between the detected groups in study progress were significant, effect sizes were small in both overall performance and mathematics.
The influence of other cognitive, motivational, and contextual factors on study progress must not be overlooked [13] .
This study supports evidence from previous research that concluded that the mathematics grade was the best predictor of academic achievement at university [12] . However, the earlier findings were concentrated on science students. While in science programmes mathematics has a vital role in learning, this is not true in the law programme. Our findings do not explain why the advanced course of mathematics seems to have importance in students' later performance in the law programme. It is not clear if students learn relevant study skills in Mathematics, or if passing the advanced test of mathematics in the Matriculation Examination requires those relevant study skills that students have acquired elsewhere. Studying in the advanced mathematics course could accustom students to hard work, as it has the heaviest workload in the upper secondary school curriculum. The routine of working hard pays off at university [7] . In addition, analytical thinking and problem-solving skills are essential in mathematics success and this might be beneficial in university studies.
Limitations and Future Research Directions
In the present study, we solely focused on law students. Extremely competitive admissions in the law programme make the group distinct from the students in less popular disciplines. The findings from the present study are thus not valid for generalising to other disciplines. In future, comparative studies between disciplines could reveal a diversity of mechanisms for academic achievement. In addition, the findings of the present study only reflect the current methods in student admissions. Students who would be admitted using new methods, e.g., Matriculation Examination-based admissions, would be a different group and the findings of this study might not be valid for them. As the reform of admissions in Finland is carried out, granting the Matriculation Examination more weight, further follow-up research is vital. While we found a surprising amount of variation in students' prior performance, the sample of the study was still selective, due to the high selectivity of the degree programme. This might lead to underestimation of the importance of the prior performance. More research is needed on larger and less selective samples. However, the practical reality in Finnish student admissions is this: high-performing students need to be differentiated based on a few grades. It is also important to note that later achievement at university can be measured only for those applicants who were actually admitted. In order to validate an admission method, the rejected applicants should be also taken into consideration. While detecting the so-called false negatives is a difficult task, potential approaches should be considered.
In the present study, we found that the law students who had taken the advanced test in mathematics in the Matriculation Examination performed stronger at university. Based on the data used in this study, we were not able to examine the reasons behind this finding. Thus, the role of mathematics skills in later learning outcomes requires more research.
Overall, the present form of the national Matriculation Examination proved to be a challenge for statistical analysis. The vast diversity of subject choices within law programme students made it difficult to define prior performance. While in other disciplines applicants may have a more homogenous selection of subjects, methods for analysing Matriculation Examination performance should be considered.
The findings of the present study provide important information for the reform of university admissions in Finland. However, in the future, more research on university admissions in the Finnish higher education context is needed. While registry data provide interesting directions, in future, it is important to include more motivational and cognitive factors in order to gain deeper understanding of the topic at hand. 
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